specific cone subtype by a common cis-regulatory module located in the shared upstream region (CNR-A and CNR-α, respectively). To investigate the role of these miRNAs and cis-regulatory modules, we have generated medaka lines bearing deletions in these miRNA loci or cis-regulatory modules using the CRISPR/Cas9 system. As expected, expression of both LWS-A and ola-miR-726 was not detected in the retina of the CNR-A-deleted medaka by in situ hybridization. Expression profiles of miRNAs and opsin genes were further analyzed by quantitative Real-time PCR and RNA-seq analyses. The role of miR-726, miR-729 and the conserved cis-regulatory modules will be discussed based on the transcriptomic analysis data. The heart is a complex biological pump in which tissue interactions and heartbeat biomechanical forces control its development and function. However, the building plans and molecular regulation underpinning its formation are mostly unknown, limiting the application of current knowledge to the fields of cardiac regeneration or stem cell biology.
Extracellular matrix dynamics reveals the building plan for cardiac trabeculation.
The heart is a complex biological pump in which tissue interactions and heartbeat biomechanical forces control its development and function. However, the building plans and molecular regulation underpinning its formation are mostly unknown, limiting the application of current knowledge to the fields of cardiac regeneration or stem cell biology.
The early heart is formed by two cellular layers, endocardium and myocardium, separated by extracellular matrix (ECM) called cardiac jelly. At this stage, chamber myocardium constitutes the central component for efficient blood pumping. Trabeculae are sponge-like cardiac muscle critical in force generation, septation, wall thickening, conduction and valve formation. Defects in early trabecular development lead to embryonic lethality. Later, defects in trabecular compaction promote the Left Ventricular Non-Compaction (LVNC) condition in mouse and human. Despite its importance for early and late chamber development, the molecular mechanisms and cellular processes involved in trabeculation are largely unknown.
Here, we propose a new model for cardiac trabeculation describing in detail the cellular behaviours of endocardium and myocardium and integrating for the first time cardiac jelly dynamics. Implicit in the model is the orchestrated regulation of ECM synthesis from the myocardium and degradation from the endocardium, starting as early as the heart forms (E8.0). The fine regulation of ECM creates matrix-rich and matrix-poor areas, which control trabecular organization and growth. Detailed analysis of different mouse mutant lines showing trabecular defects has identified an unexpected complex cross-regulation between the Neuregulin1, Notch and Vascular Endothelial Growth Factor (VEGF) signaling pathways in the control of ECM dynamics. Furthermore, our model generated new insights for the interpretation of the LVNC condition based on the lack of trabecular termination associated to defective ECM degradation. Collectively, the model describes the cellular and molecular regulation of cardiac trabeculation integrating the cardiac jelly and applying new concepts from vascular biology never considered before. Kwanseigakuin University, Sanda, Japan
The CRISPR/Cas system has been actively used as an emerging powerful tool for genome editing in various model organisms. Here we report the use of the CRISPR/Cas system to establish an efficient approach for analyzing embryonic lethal, multi-gene mutants in the mouse. We have employed the D10A mutant nickase version of Cas9 (Cas9n) to minimize the off-target effect. The strategy comprises: 1) evaluation of sgRNAs, 2) accommodation of multiple sgRNAs in a single Cas9n-expressing vector, 3) screening of mutant ES cells, 4) production of exclusively ES-derived F0 embryos, and 5) analyses of F0 mutant phenotypes. This approach provides a stable source of mutants, and thus allows for efficient genetic analyses of embryonic lethal multi-gene mutations.
In the current study, to examine the role of Fgf signaling in the developing eye, multi-gene mutants lacking Fgf3, Fgf9 and/or Fgf15 expressed in the developing retina have been generated. The employed scheme has allowed efficient isolation of multi-gene mutant ES clones carrying desired genotypes, which have yielded exclusively ES-derived F0 mutant embryos. Preliminary phenotypic analyses of these F0 mutant embryos have revealed that the majority of Fgf3;Fgf9;Fgf15 triple mutant embryos die at around E10.5 presumably due to cardiovascular defects. A few escapers survive up to around E13.5, exhibiting ocular hypoplasia. In these advanced mutants, while retinal neurogenesis proceeds, formation of the optic nerve and central retinal artery is found abnormal. Analyses of double mutants with different allelic combinations have started to revel differential requirements of individual Fgf genes in ocular phenotypes in comparison to those of triple mutants. These results suggest redundant and differential requirements for these Fgf genes during development of the mammalian retina. The domesticated silkworm, Bombyx mori is an economically valuable insect as lepidopteran model insect. It is a holometabolous insect with four life-stages: egg, larva, pupa, and adult. From larva to adult, there are morphologically striking changes in the pupa regulated by a finely metabolism, these changes include the degradation, remodeling, and neogenesis of tissues. The immobile silkworm pupa live in the cocoon which protects it from unfavorable situations such as desiccation and predation, but, after the completion of metamorphosis the adult moth must escape from its cocoon. At this time, Cocoonase is secreted by which can hydrolyze and soften the cocoon end, then the silk moth can escape from the cocoon after eclosion. This pierced and moth urine stained cocoon cannot be used for reeling, so pupae are killed by heating or the cocoon are stored in the refrigerator before eclosion because the pupal stage is so short (approximately two weeks) to the silk industry. To reduce the labor and energy required for cocoon processing, drying and storage, we expect to knock out the cocoonase gene by CRISPR/CAS9 system for preventing silk moth escaping from cocoon.
CRISPR/CAS9 system is a member of gene editing technologies with high specificity and adaptability as well as easy utility, it is the most widely used technology currently. CRISPR/CAS9 system can be used by different methods in silkworm: (1) injecting of mRNA of CAS9 and gRNA into embryo; (2) constructing transgenic lines of CAS9 drove by constitutive promoter or spatio-temporal specific promoter; (3) establishing stably expressed-CAS9 cell lines of silkworm for further study of mechanism at the cellular level. We have constructed cas9 and gRNA (target cocoonase) transgenic line respectively which have been verified in cellular level. The Cocoonase-free silkworm stain can be obtained by crossing two transgenic lines. We expect this silkworm stain can achieve our expectations, meeting production requirements. The number and identity of skeletal elements is determined through patterning, but the control of bone morphology is thought to depend on the shape of the cartilage condensation. Condensations require cells to move into a location or be trapped in that location via increased adhesiveness. Next, mechanisms such as oriented cell division, changes in cell shape and possibly interactions with the perichondrium lead to elongation. The failure of bones to grow to their correct length leads to short stature. Genetics are a major determinant of stature. The WNT pathway is mutated in syndromes with short stature. Dominant Robinow Syndrome (DRS) is caused by mutations in WNT5A or the DVL adaptor protein. Patients have shorter and thicker limb bones consistent with an embryonic defect. Here we used the chicken embryo to work out the pathogenesis of short stature in DRS. The virus containing the human WNT5AC83S mutation caused significant shortening and widening of the skeletal elements visible at stage 29 (4 days post infection). WNT5AC83S virus made the chondrocytes rounder and randomized cell orientation relative to the long axis of the limb as shown by golgi staining. In contrast a virus containing wtWNT5A caused mild limb shortening but the elements were not wider. At 6 days, WNT5AC83S virus, caused a 1.6-fold increase in cell density in the ulnar diaphysis, while total bone area was smaller than controls (pb0.01). High levels of wtWNT5A did not change cell density. This study distinguishes effects of a general increase in WNT5A from the mutant form of the protein. The similarity in phenotype to DRS suggests that patients are not suffering from haploinsufficiency but rather a dominant function of the mutated WNT5A. Furthermore, the C83S mutation interferes with planar cell polarity mechanisms. This work is funded by CIHR grant MOP-123536 to JMR. doi:10.1016 /j.mod.2017 PS5.11 PDGFRα signaling is required for alveolar development in the mouse lung Johanna Andrae, Christer Betsholtz, Leonor Gouveia Uppsala University, Uppsala, Sweden PDGFRα signaling is required for alveolar development in the mouse lung.
In the last stage of lung development the alveolar sacs are divided by secondary septa (alveogenesis) in order to increase the alveolar surface area, needed for an efficient blood-gas exchange. This process is critical for a normal lung function and a deficient secondary septation is a hallmark of BPD, a common disease in premature babies.
Platelet-derived growth factor receptor α (PDGFRα) and its ligands (PGDF-A and PDGF-C) are expressed in the lung since early embryonic development until adulthood. However PDGFRα signaling has been shown to be only essential for alveogenesis, the last stage of lung development. The murine knockout of Pdgfa died perinatally, and the few survivors exhibited defects in the alveoli formation.
To study this process in detail we generated a murine lung specific knockout of Pdgfa. These mice presented enlarged alveoli, lacking secondary septation and lower levels of Pdgfra expression when compared to littermate controls. This phenotype was apparent from postnatal day 5 and persisted until adulthood. Additionally we combined the specific lung knockout with Pdgfra-H2B:GFP mice, which exhibit nuclear GFP expression in Pdgfra+ cells. In mutant mice, the expression of PdgfraGFP was significantly decreased, as well as the number of PdgfraGFP_high expressing cells. Moreover, PdgfraGFP+ myofibroblasts showed an altered pattern of expression of α-smooth muscle actin expression during alveogenesis when compared to control lungs.
Efforts to unravel the mechanisms of lung development in greater detail are of extreme importance to better understand disease progression and discover targets for new therapies. Many lung diseases, such has chronic obstructive pulmonary dysplasia, bronchopulmonary dysplasia (BPD) and emphysema still lack effective therapies and are considered leading causes of worldwide mortality. Epithelial bending is a fundamental process of developmental morphogenesis from the earliest stages of gastrulation to the final stages of organogenesis. Classically, epithelia bend by apical constriction in which apical actin contraction forces cells to become wedge-shaped.
